1. Introduction {#sec1-geriatrics-05-00007}
===============

In the United States, total joint arthroplasty (TJA) demand has increased due to the aging population and rising obesity rates \[[@B1-geriatrics-05-00007]\]. TJA is also the most effective treatment for advanced arthritis of the hip and knee \[[@B2-geriatrics-05-00007],[@B3-geriatrics-05-00007]\]. Concurrent with the increase in TJAs, health care reform has continued to place emphasis on cost-effective care, including the Centers for Medicare and Medicaid Services advocating for a reduction in TJA costs \[[@B4-geriatrics-05-00007]\]. A major contributor to the cost is the post-operative discharge destination to skilled nursing facilities (SNF), which accounted for 49% of all patients and 70% of post-discharge costs in 2014 \[[@B5-geriatrics-05-00007]\].

Patients discharged to home following TJA have lower associated costs, decreased rates of infection, increased patient satisfaction, reduced 30-day readmissions, and improved clinical outcomes \[[@B6-geriatrics-05-00007],[@B7-geriatrics-05-00007],[@B8-geriatrics-05-00007],[@B9-geriatrics-05-00007],[@B10-geriatrics-05-00007],[@B11-geriatrics-05-00007]\]. Factors driving discharge destination include age, race/ethnicity, socioeconomic status (SES), and access to health care \[[@B12-geriatrics-05-00007],[@B13-geriatrics-05-00007],[@B14-geriatrics-05-00007],[@B15-geriatrics-05-00007],[@B16-geriatrics-05-00007],[@B17-geriatrics-05-00007],[@B18-geriatrics-05-00007],[@B19-geriatrics-05-00007],[@B20-geriatrics-05-00007],[@B21-geriatrics-05-00007]\]. Living status has been shown to be a significant factor in discharge destination, with patients living alone being more likely to be discharged to an SNF \[[@B12-geriatrics-05-00007]\]. However, it is unknown which factors contribute to discharge destination for this specific population. With the transition to bundled care payments, there has been growing pressure to reduce costs that are associated with healthcare, and the ability to predict discharge destination is becoming increasingly important to accomplishing this task. The purpose of this observational study was to determine factors associated with patients who, despite living alone, are discharged to home.

2. Materials and Methods {#sec2-geriatrics-05-00007}
========================

2.1. Data Collection {#sec2dot1-geriatrics-05-00007}
--------------------

After institutional review board approval, a single-center cohort study was conducted with 615 consecutive patients who underwent a primary TJA at our tertiary care academic medical center between April 2016 and April 2017. Patients were identified by using Current Procedural Terminology codes 27130 (total hip arthroplasty) and 27447 (total knee arthroplasty). We reviewed the charts and excluded patients who did not live alone, who underwent revision TJA, who were discharged to hospice, who left against medical advice, or who had an unknown discharge destination. These patients were then separated into two groups depending on their discharge destination: home (with or without home rehabilitation services, *n* = 79) versus a skilled nursing facility (SNF, *n* = 48).

Data were collected prospectively for each patient included in the study. Age, gender, pre-operative weight, body mass index (BMI), American Society of Anesthesiologists (ASA) score \[[@B22-geriatrics-05-00007]\], diabetes status, smoking status, intravenous (IV) drug use, depression, primary language, surgery type (total knee arthroplasty or total hip arthroplasty), previous surgery, race/ethnicity, insurance and employment status were extracted from the pre-operative anesthesia note; all were pre-operatively self-reported by the patient with the exception of BMI, which was measured by nursing in the clinic. To assess health status, we used ASA score rather than quantifying number of comorbidities due to the uncertainty of the impact of each comorbidity on health. Exercise/active status was determined by two researchers who independently adjudicating mobility without the aid of devices other than a cane from the pre-operative notes. Proximity to hospital was determined by geocoding with the use of the patient's home address. We assessed patient SES by using estimated median household income in 2015 by zip code as reported by a city-data census \[[@B23-geriatrics-05-00007]\], and these data were subdivided into 3 categories: low, middle and high, as previously published \[[@B17-geriatrics-05-00007]\]. We examined the pre-operative discharge planner's notes for explicit patient statements of preference for SNF discharge. The length of stay in hospital was defined as days post-surgery spent in the hospital. The post-operative pain level was collected from physical and occupational therapy notes at initial assessment, and it was recorded by the visual analog scale with a range of 0--10.

2.2. Statistical Analysis {#sec2dot2-geriatrics-05-00007}
-------------------------

We used independent samples t-tests, Fisher's exact test, and the Mann--Whitney U tests to compare continuous and categorical variables, as appropriate. We used binary logistic regression models to identify significant univariate predictors of whether a patient was discharged to home. Age (log-transformed), employment, and expectation of discharge to an SNF were included in the multiple logistic regression analysis. All analyses were conducted by using STATA v14 (StataCorp, College Station, TX, USA) \[[@B24-geriatrics-05-00007]\] with a two-sided alpha level of 0.05.

3. Results {#sec3-geriatrics-05-00007}
==========

3.1. Univariate Analysis {#sec3dot1-geriatrics-05-00007}
------------------------

One hundred and twenty-seven patients met the inclusion criteria, with 79 (62.2%) discharged to home. There was a significant difference in age (*p* = 0.004), employment (*p* = 0.005), exercise/active status (*p* = 0.03), expectation of discharge to an SNF (*p* ≤ 0.0001), ASA score (*p* = 0.0003), and length of stay in the hospital (*p* = 0.013) between patients living alone who were discharged to home versus SNFs ([Table 1](#geriatrics-05-00007-t001){ref-type="table"}). There were no significant differences in gender, BMI, smoking, IV drug use, depression, previous surgery, SES, race/ethnicity, proximity to hospital, insurance type, language, diabetes, surgery type and pain level. Patients living alone were more likely to be discharged to home if they were younger, employed, active, in the hospital for a shorter amount of time, had no expectation of being discharged to an SNF, and had a lower ASA score.

3.2. Multivariate Analysis {#sec3dot2-geriatrics-05-00007}
--------------------------

In a multiple logistic regression model, age, employment, and the expectation of being discharged to an SNF were significant predictors of home discharge ([Table 2](#geriatrics-05-00007-t002){ref-type="table"})**.** Patient preference was the strongest predictor of discharge destination, with those who wanted to attend an SNF being 29 times more likely to do so (odds ratio (OR): 28.98, 95% confidence interval (CI): 8.87--94.67). Younger patients were found to be more likely to go home (OR: 0.033, 95% CI: 0.001--0.831), and employed patients were found to be more likely to go home relative to patients who were not currently employed (OR: 6.91, 95% CI: 1.02--46.92) ([Table 2](#geriatrics-05-00007-t002){ref-type="table"}). All other univariate factors, including ASA, exercise/active status and length of stay, were not significant after controlling for expectations of rehabilitation discharge.

4. Discussion {#sec4-geriatrics-05-00007}
=============

A discharge to an SNF after TJA is associated with poorer outcomes, higher rates of infection, and increased costs \[[@B6-geriatrics-05-00007],[@B7-geriatrics-05-00007],[@B8-geriatrics-05-00007],[@B9-geriatrics-05-00007],[@B10-geriatrics-05-00007],[@B11-geriatrics-05-00007]\]. Identifying factors that influence discharge destination might have a positive impact on post-operative outcomes. Our study confirmed that even in patients who live alone, patient expectation is the most important predictor of discharge destination \[[@B15-geriatrics-05-00007]\].

In addition, we found that younger patients and employed patients were more likely to be discharged to home after controlling for discharge expectation. These findings reflect that younger patients may be healthier and not require the services provided at an SNF. In addition, those who are employed may desire to return quickly to work and would therefore would not prefer discharge to an SNF. Future research is needed to explore the SES factors for employment.

We identified several patients who requested discharge to an SNF due to a previous positive experience after a different type of surgery or a fear that being alone would lead to a poorer health outcome. Better pre-operative patient education on the merits of home discharge, even for patients who live alone, might increase the number of patients being sent home and thereby improve post-operative outcomes. Additionally, our study identified that many patients who were discharged home were able to recruit nearby family or friends for additional social support post-operatively. A social support component could be added to existing pre-operative patient education programs to emphasize that having enough support coupled with home discharge ultimately results in fewer complications, better outcomes, and lower expenses.

Public versus private insurance was not a significant predictor of discharge destination. This may indicate a changing healthcare landscape with less health inequities when it comes to the cost barrier that is associated with employing a visiting nurse association service after discharge to home. IV drug use and race/ethnicity were not statistically different, but this may be a type II error due to the small sample size. Further research is needed.

Previous studies have shown that patients who live alone are disproportionately sent to SNFs \[[@B12-geriatrics-05-00007]\]. Similar studies on all patient populations have shown similar factors such as age, ethnicity, socioeconomic status, and access to health care \[[@B12-geriatrics-05-00007],[@B13-geriatrics-05-00007],[@B14-geriatrics-05-00007],[@B15-geriatrics-05-00007],[@B16-geriatrics-05-00007],[@B17-geriatrics-05-00007],[@B18-geriatrics-05-00007],[@B19-geriatrics-05-00007],[@B20-geriatrics-05-00007],[@B21-geriatrics-05-00007]\], but our study is the first to directly identify factors influencing discharge to home specifically for this patient population following a primary TJA. These results reveal possible paths of patient education and social support to ameliorate their post-operative outcome. Additionally, the unique nature of the large urban tertiary care academic hospital setting that employs an up-to-date patient education program on discharge allowed for a diverse study pool that revealed clear factors that kept patients from receiving home destination.

The major limitations of this study are the reliance on self-reported data and the small sample size. A larger sample size would result in more precise estimates and reduce the likelihood of type II error for predictors such as race/ethnicity and IV drug use. Further research in different populations is needed to determine variations due to geographic location or demographics. In addition, the role of SES must be investigated to see potential correlations.

In conclusion, we found that no expectation of discharge to an SNF, younger age, and positive employment status were significant indicators for discharge to home in patients who live alone following primary total knee or total hip arthroplasty. Our findings suggest that pre-operative patient education that emphasizes the benefits of home discharge, thereby minimizing expectation of a discharge to an SNF, could result in a greater frequency of home discharge. Resource allocation can be driven towards pre-operatively questioning expectations for discharge for patients who are identified as living alone. Clinically, this could result in better post-operative outcomes and decreased costs, as well as better predictability for bundled care payments.
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###### 

Factors for patients living alone discharged to home or skilled nursing facility following TJA.

  Factor                                              Home (*n* = 79)               SNF Group (*n* = 48)               *p*-Value
  --------------------------------------------------- ----------------------------- ---------------------------------- -----------------
  Total, n (%)                                        79 (62.2%)                    48 (37.8%)                         
  Age (+/−SD)                                         61.64 +/− 10.67               67.10 +/− 9.43                     *p* = 0.0042 \*
  Gender, male, (%)                                   28 (35%)                      11 (23%)                           *p* = 0.167
  BMI (+/− SD, range)                                 32.18 +/− 6.78 range = 44.3   33.85 +/− 5.88 range = 24.4        *p* = 0.1617
  Currently smoking, yes, (%)                         22 (27.85%)                   10 (20.8%)                         *p* = 0.408
  IV drug use (%)                                     9 (11.39%)                    1 (2.08%)                          *p* = 0.088
  Depression                                          35 (44.30%)                   18 (37.50%)                        *p* = 0.465
  Previous surgery                                    74 (93.67%)                   45 (93.75%)                        *p* = 0.999
  Employed                                                                                                             *p* = 0.005 \*
  Unemployed/Retired                                  52 (65.82%)                   39 (81.25%)                        
  Employed                                            21 (26.58%)                   2 (4.17%)                          
  Unknown                                             6 (7.59%)                     7 (14.58%)                         
  SES (based on Zip Code)                                                                                              *p* = 0.828
  High                                                13 (16.46%)                   7 (14.58%)                         
  Middle                                              40 (50.63%)                   27 (56.25%)                        
  Low                                                 26 (32.91%)                   14 (29.17%)                        
  Race/Ethnicity                                                                                                       *p* = 0.065
  Unknown                                             26 (32.90%)                   23 (47.92%)                        
  White                                               17 (21.52%)                   11 (22.92%)                        
  Hispanic                                            16 (20.25%)                   2 (4.17%)                          
  Black                                               20 (25.32%)                   12 (25%)                           
  Proximity to hospital (miles) (+/− SD, range)       9.5 +/− 14.52 range = 87      14.54792 +/− 26.31 range = 135.7   *p* = 0.1665
  Insurance Type                                                                                                       *p* = 0.394
  Unknown                                             7 (8.86%)                     2 (4.17%)                          
  Public                                              57 (72.15%)                   33 (68.75%)                        
  Private                                             15 (18.99%)                   13 (27.08%)                        
  Exercise/active status                              53 (67.09%)                   22 (45.83%)                        *p* = 0.025 \*
  Preferred language                                                                                                   *p* = 0.344
  English                                             64 (81.01%)                   43 (89.58%)                        
  Spanish                                             9 (11.39%)                    2 (4.17%)                          
  Other                                               6 (7.59%)                     3 (6.25%)                          
  Diabetes Mellitus type II                           16 (20.25%)                   14 (29.17%)                        *p* = 0.285
  Expectation of discharge to SNF                     6 (7.59%)                     31 (64.58%)                        *p* ≤ 0.001 \*
  ASA score (median, IQR)                             2, 2--3                       3, 3--3                            *p* = 0.0005 \*
  Total Knee Arthroplasty                             48 (60.76%)                   25 (52.08%)                        *p* = 0.36
  Length of Stay in Hospital (days) (+/− SD, range)   2.7413 +/− 1.315 range = 9    3.5729 +/− 2.385 range = 11        *p* = 0.0126 \*
  Pain level (0--10) (median, IQR)                    6, 4--8                       6, 5--8                            *p* = 0.3661

(\*) denotes significant *p*-value.
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###### 

Multiple logistic regression model predicting discharge to home after TJA.

  Factor                            Odds Ratio   *p*-Value   95% CI
  --------------------------------- ------------ ----------- ----------------
  Age in years (log)                0.033        0.038       0.001---0.831
  Employment                                                 
  Employed                          6.914        0.048       1.019---46.920
  Unknown                           0.412        0.211       0.103---1.652
  Unemployed                        Ref.         ---         ---
  Expectation of discharge to SNF   28.977       \< 0.001    8.869---94.672
